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(57) Abstract 

Analgesics which contain as the active 
ingredient pyrazolo[l ,5-a]pyrimidine 

derivatives represented by general formula (1), 
etc., have an analgetic action and thus are 
useful in relieving symptoms with pain such as 

postoperative pain, wherein R 11 represents q_^_r 15 
hydrogen, lower alkyl, pyridyl, furyl, thienyl, ^ H 
phenyl optionally having lower alkyl or N N 

phenylthio as substituent(s), N-(lower R 1 ^i*"'t x k 11 
alkyl )pyrolyl, or pyrazinyl; R 12 represents ^12 
hydrogen, halogeno, phenyl, phenyl having 
substituent(s) selected from among halogeno, 
phenylthio and trifluoromethyl, phenyl having 
trifluoromethyl and nitro as substituents, or 
phenyl having lower alkoxy and phenylthio as 
substituents; R 13 represents hydrogen, lower 
alkyl optionally having oxo, ethylenedioxy, 
lower alkanoyloxy, lower alkoxy, lower 
alkylthio, carboxy, halogeno or thienyl as 
substituent(s), lower alkenyl, cycloakyl, phenyl 

optionally having one to three substituents selected from among lower alkyl, halogeno and lower alkoxy, furyl, or thienyl; R 14 represents 
hydrogen, carboxy, lower alkoxycarbonyl, nitro, halogeno, or lower alkyl having lower alkoxycarbonyl or an alkali metal carboxylate 
residue as substituent(s), or alternatively R 13 and R 14 may be bonded to each other to thereby form lower alkylene; R 15 represents 
hydrogen, alkali metal, lower alkyl, phenyl optionally having one to three substituents selected from among lower alkyl and lower alkoxy, 
pyridyl optionally having lower alkyl or halogeno as substituent(s), quinolyl or isoquinolyl; and A represents a single bond or lower 
alkylene. 
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2 - 3), 6. 86(1 H, s), 8. 17(1 H, d, 

J = 2. 3 ) o 

15 ±te t mm iz ut s Tm&it^m^wkm. l tz Q 

( 1 ) 7 - ? a d - 5 - t 3- )V fc? 5 V' o CI, 5 - a ] t° 
'J ; > 

1 H-NMR(<5:ppm) (CDC 1 3 ] 
20 2. 6 1 ( 3 H. s ) , 6. 6 7 ( 1 H, d, J = 

2- 5 ) , 6. 8 6 ( 1 H, s ) , 8. 1 7 ( 1 H, d, 
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(2) 5 - n - 7f A - 7 - ^ o d - 2 - y f ^ t°7 V' n 

CI, 5 - a ) h° »J ^ V y 

'H-NMRCcJrppm) (CDC 1 3 ] 
5 0. 9 6. ( 3 H, t, J = 7 . 4), 1. 3-1. 5 

(2H, m), 1. 7-1. 8 (2H, m ) , 2 . 55 
( 3 H, s ) , 2. 7 9 (2 H, t, J - 7. 7), 
6. 4 6(1 H, s), 6. 76(1 H, s) 

(3) 7 - ^dd - 5-7xi;bh°77n [I, 5 - a ] 

10 fcf U ; v?> 

1 H-NMR(5:ppm) CCDCls] 
6. 8 1 (1H, d, J = 2. 3), 7. 4 0 ( 1 H, 
s), 7. 4-7. 6 ( 3 H, m), 8. 0 ~ 8 . 1 
15 ( 2 H, m ) , 8. 21 ( 1 H, d, J = 2 . 3) 

(4) 7 - ^ o d - 5 - •> ? d ^> f ;P b° 7 V" u C 1 , 5 

- a ] t? y ^ v y 

1 H-NMR(5:ppm) (CDC 1 3 j 
20 1. 6-1. 9 ( 6 H, m ) , 2. 0 ~ 2 . 2 (2H, 
m ) , 3. 1-3. 3 ( 1 H, m), 6. 6 8 ( 1 H, 
d, J = 2. 0), 6. 8 7 ( 1 H, s), 8. 16 
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( 1 H, d, J = 2. 0 ) 

( 5 ) 7 - >7 o p - 5 - i/ $ u *\ 4- i/ fcf =r y" n ( 1 , 5 
- a ] k° 'J ^ > 

5 'H-NMRC^ippm) (CDC 1 3 ] 

1- 2-1. 6 (5H, m), 1. 7-2. 1 ( 5 H, 
m) , 2. 7-2. 8 ( 1 H, m ) , 6. 6 9 ( 1 H, 
d. J = 2. 5), 6. 8 8(1 H, s), 8. 16 

( 1 H, d , J = 2 . 5 ) 
10 (6) 7-^od-5- (8, 5 - *J / =f- jl 7 x ) t° 

7 V* D C 1 , 5 - a ] e "J ; y > 

1 H — NMR (<5 : ppm) (CDC 1 3 ) 

2- 4 1(6 H, s), 6. 81(1 H, d, J = 

15 2. 5 ) , 7. 1 4 ( 1 H, s ) , 7. 4 0 ( 1 H, s ) , 

7. 6 7(2 H, s), 8. 20(1 H, d, J = 

2. 5 ) 

(7)7-?no-5-(3, 5 - / h + ->7xr-;b) 

t° 7 7 d [1, 5 - a ] b° V i f J > 

20 #a BB 

1 H-NMR(<5:ppm) (CDC 1 3 ] 

3. 89(6 H, s), 6. 6 0 ( 1 H, t , J = 
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2. 5), 6. 8 2 ( 1 H, d, J = 2 . 5), 

7. 21 (2 H, d, J = 2. 5), 7. 3 9 ( 1 H, 
s), 8. 2 2 ( 1 H, d, J = 2 . 5) 

(8) 7-?dd-5-(3, 4, ^->7i 
5 - JV X k° 5 V u C 1 , 5 - a ) h° >J ^ S> > 

$p re 

1 H — N M R (5 : ppm) [CDC la) 

3. 9 4 ( 3 H, s ) , 4. 00 (6 H, s), 

6. 8 1 ( 1 H, d, J = 2 . 5), 7. 3 1 ( 2 H, 
10 s ) , 7. 3 8 ( 1 H, s ) , 8. 2 2 ( 1 H, d, J 
= 2 . 5 ) 

( 9 ) 7 - ? n n - 5 , 6, 7, 8 - f h 7 h K D h° 7 7" 
n (5, 1 - b } +t7'J > 

15 1 H — NMR (5 : ppm) [CDC Is] 

1. 8 ~ 2 . 0 (4H, m), 2. 8-3. 0 ( 4 H, 
m ) , 6. 6 1 ( 1 H, d, 5 = 2. 3), 8. 10 
( 1 H, d , J = 2 . 3 ) 

2 

20 7 - ^ d □ - 5 - ( 3 - 7 t h + y 7" f ^ ) h° 5 7* □ " 
CI, 5 - a ) tf U ^ V y © SSI it 
li ( 1 ) 
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3-7; > t?57-^0. 9 g R 7J 2 - t ^ Jl - j3 - 

xXfM. 9g^lK tffJIOIg (1) iHi 
CUT. 7-hFn*'>-5 - C 2 - ( 2 - ^ ?- ;l> - 1 , 
5 3-v?t + V7>-2-^^) t°?7n CI, 

5 - a 3 tf 5 v y <d m -6 & a 1 . 8 5 g^f fc, 

± 12 X € ( 1 ) T»&*lfcfls£'«&2 2 g £ B£ $? - 7jt 
( 4 : 1 ) 5 0 0 m ] IZ g M U 5 0 °C T 3 B mm & L 

SSbUT, 7-kFo + ->-5 - (3-* + vrf;I/) 

t° 7 7 o CI, 5 - a) fcf U = V y <D m fe A 1 1 g * 
15 II (3) 

II ( 2 ) -cm btltzitte® 5 . 7g^y^y-^ 

1 2 0 m 1 K & 3^ L s 7jc & T\ 7k * <t m * ^ h U * A 
20 W«Ji£*#TfiSfil££;!KTfl;i£8U (ft 7jc % ^ h U 

AT'l^iU MBE^Itt/Co aS^i^ y - n - ^ 
+ t>i!)S^ B B B Lt, 7-t Ko*'>-5 - (3-t 
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K d * > ZT f- ;l/ ) h° 7 '/ o CI, 5 - a ] h° U ^ ^ > © 
1*1 ( 4 ) 

X ( 3 ) r # £ ft H a a 4 . 1 6 g^ft7jcftg4 0 
5 m 1 R b° 'J > 4 0 m 1 iZ m ir> L , SSt 3 0 # FaJ H 

:> 7* f- ^ ) — 7 — t K d 4- •> b 4 7 V d CI, 5 - a ] fcf 
D = > © ^ ^ H B H 4 . 2 g £ f# rt: o 

10 Xli ( 5 ) 

II (4) T # £ ft <t ^ # % #J 1 CD X 1i (2) 

'H-NMRCSippm) (CDC 1 3 ) 
15 1. 3 0 (3H, t, J = 6 . 4), 2. 0 3 ( 3 H, 

s), 2. 0-2. 1 (2H, m), 2. 8-2. 9 
(2H, m), 5. 0-5. 1 ( 1 H, m), 6. 70 
(1H, d, J=2. 0), 6. 8 7 ( 1 H, s), 

8. 18 ( 1 H, d, J = 2 . 0) 

20 m it m 4 3 

5-yf;l/-7-^ h i/ b° 5 V" o CI, 5 - a ] fc° U 
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6 0 % tK ^ fc 7* h l ) V & 0 . 4 0g£DDMF10ml 
B M C ^ ^;-ib5m 1 £ jjfl > ^ ^ T C tl 5 - ^ 
f- ;l/ - 7 - ? o P fc° 7 V o ( 1 , 5 - a ) (: 'J ; > 1 



g 0DMF5mlg|^O'CtlTU iSt2iFI 
H B H 0. 4 0g£#*i o »6nfc^b^*»©*3t&C) c »^L J & 

1 ^ ^ "f 0 

UtAi 4-7 6 

10 m ii#tj 4 3 £ # u r ^ l g ^ ^ ^ # £ f# 7w<, 
# £> ft # ft % © ft aft & S4 £ £- 3£ l icf Et5o 

BE aft fl] 7 7 

- 7* p * - 5 - n 7 - ( 4 - hf U i? t Y 



b° 7 V* o CI, 5 - a ] fcf 'J = > © 



15 5 - n - 7 f- )V - 7 - (4 - h°'J h*«>) t° 7 

'/D (1, 5 - a ] fc° l> 5 ! J > 0 . 5 gCDDME — tK 
( 3 : K 10ml) Ott'NBSO. 3 8 g 

«3ft&tf»j££* 1 S IC ^ 1"o 
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5 -J f- ;u - 2 - 7 x - ;i/ - 7 - 7 •) A t + '> - 6 - 

yi;^At+'>*;^'-/Mf ;i/t°77*D ( l , 5 - a ] 

t: 'J ^ > 0 Si at 

6 - x h ^ v/ ^ ;i/ — 71/ y f- 7U - 7 - b K d + •> - 5 

5 - y f ;l/ - 2 - 7 i - ;l/ h° 7 V' □ [ 1 , 5 - a ) t" <J ; 

v? > 3 . 2 gox^y-;H Om l frWtiki- h 

IJ9A1. 3 g © tK 2 5 m 1 & j& £ M X.> Sfi"C3^ia 

10 lt, i wfb^i©K&feis B B 0 2. 7g£#/c 0 »&n 

?c*t ^ $7 © ^ it & M £ l£ 1 tl^^to 
m i° ffil 7 9 

9 - t F o ^ •> - 3 - ( 4 - "7 i — ;U 5=- ^" ) ^ x — 71/ - 

5, 6, 7, 8 - -T h 5 k K u k° 5 7* u C 5 , 1 - b ] 

15 * V* U > © S it 

3 - 7 ; 7 - 4 - (4 - 7x-;kft) 7 x-^t°7 

>/ - ;H . 5 gS^^f^ 2 - > £ D ^ 4- -f" y 77 71/ sj? 
+ lg0||2Oml|S^lOOtt'3 

20 ta m H B 0 £ i7 o o * 7i/ a - y * y - 7ix - x f- 7b x - f 7i/ 
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m 8 7 
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4 , 7 - V t K D - t° 5 V u C 1 , 5-a) f'J ;i?> 
- 6 - ^7 ;l/ ?K — h U ;U 3 . 2 gOi^y-jH 0 0 m 1 
mmiZ^ h'Jxf;l/7; >1. 4 4 g S (17 f il/ t K 5 
i> V 1 . 4 4 g^lnx., 6 0tT3 O^iifHfcc S 
5 0 7g?££#*PU WW L B B H & J« flfc U 

56 & M j£ & # 1 IC^to 

g it ffl 8 8 

10 6-'>7y-2 - (N-y f ;V^d 'J/l/) - 7 - tf- 4- V 
-5-(n-7°ot 0 ;l/)-4, 5, 6, 7 - f F 7 k F 
Dk°7 7D CI, 5 - a ] b° y ~ v 5 > © M it 

2 - c n - y f - ;u tr d y a ) 7;;k s 7y-;i'8gs 

O'Jif-;^- 2 - i/T J - 2 - ^\4^-t?y^ - h 8. 5 g © 
15 .x.* J - )V 5 0 m 1 ^i^IST' 2 B H *K # L tz 0 

u is^v"j*y/i/*7A^o7h^77 

-f - (fiM»K=^ dd*;I/A : ^ ^;-;i/ = 5 o : l 

3 0 : 1) T* ft £5! U is jl )V 3L - J- jl - n - ^ ^ -tf- 
g a ^ 8 9 

4H-3-7;7-2, 9 - t Kd - 9 - xf ^ - 2 
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- jt * Jl - i? t° 5 V* o C 1 , 5 - a : 3 ' , 4 ' - d ] 

\£ V i i? > - 4 - * ><D & 

4 - jl^ jl - 5 - >^>X;b7^f-;b- 7 - ^- ^ y - 

4 , 7 - t F'd - h°7 V'd CI, 5 - a ) t° 'j * > 

5 - 6 - ij jy m — h 'J ;l/ 3 . 25g©x^;_;i /60m , 

j& iC. MJ i f jl/ 7 > > i , 4 4 gSCf^f^t F5 

> 1 . 4 4 g^ini, ffiTl O^R, ^^tl 0 0 



bb ^ i 1 L > .t ^ y - ;K / ^ 7 - Jl R & i? jl f- ;i/ j: - 



10 7-JlTmik&& It, g ^<k-^^©^feM B a 0 1. 2g£ 
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1 



( Wt 



) 



10 



15 



20 



No. 


NMR (<5, p p m ) 


11 


N M R ( 1 ) 
C D C 1 3 


1. 31C3H, s), 2. 12C2H, t, J = 7. 4), 

2. 84C2H, t, J = 7. 4), 3. 95C4H, m), 
6. 17C1H, d, J = 2. 0), 7. 82(1H, d, 

J = 2. 0) 


14 


NMR ( 2 ) 
C D C 1 3 


1. 24(3H, t, J = 6. 9), 3. 60(2H, t, 
J = 6. 9), 4.50(2H,s), 5.8K1H, 
s), 6. 15C1H, d, J = 2. 0), 7.8K1H, 
d, J = 2. 0) 


35 


NMR ( 3 ) 
D M S 0 - d 6 


2.34(3H,s), 5.68(lH,s), 6.15 
(1H, d, J = 2. 0), 7. 3-7. 5(4H, m), 
7. 90C1H, d, J = 2. 0), 12. 3-12. 7 
(1H, brs) 


36 


NMR ( 4 ) 
D M S 0 - d e 


2.37(3H,s), 2.42(3H,s), 5.72 
(1H, s), 6. 22(1H, d, J = 2. 0), 
7. 2-7. 3(2H, n), 7. 4K1H, d, J = 
7.4), 7. 97C1H, d, J = 2. 0), 12.3- 
12. 9(1H, brs) 


37 


NMR ( 5 ) 
D M S 0 - d e 


5. 77C1H, s), 6. 20C1H, d, J = 2. 0), 
7. 5-7. 8(4H, m), 7. 94C1H, d, J= 
2.0), 12. 6-13. 0(1H, brs) 


38 


NMR ( 6 ) 
D M S 0 - d e 


3.85(6H,s), 6.13(lfl,s), 6.22 
(1H, d, J = 2. 0), 6. 72C1H, s), 
6.98(2H,s), 7. 9K1H, d, J = 2. 0), 
12. 3-12. 6(1H, brs) 



WO 97/11946 



PCT/JP96/02759 



65 



m i m cm % ) 



5 



15 



20 



No. 


N M R ( 6 , p p m ) 


39 


N M R ( 7 ) 
D M S 0 - d 6 


3.74(3H.s). 3 90(6H s) 6 19 
(1H, s), 6. 23(1H, s), 
7.14(2H,s), 7.91(lH,s), 

19 9 - 1 ? R r 1 H hrq) 


40 


N M R ( 8 ) 
D M S 0 - d e 


6.19(lH,s), 6. 28C1H, d, J = 2. 0), 
6. 87(1H, dd, J = l. 5, 4. 0), 7.53 
(1H, d, J = 4. 0), 7. 95(1H, d, J = 

9 fi ^ ft 1 9 M h H T - 1 R ^ 

12. 1-13. 3(1H, brs) 


41 


N M R ( 9 ) 
D M S 0 - d 6 


6.09(lH,s), 6. 29C1H, d, J = 2. 0), 
7. 37(1H, t, J = 4. 0), 7. 97(3H, a). 

1 £ • o 10. U v in, uib; 




N M R (10) 
D M S 0 - d 6 


4.15(2H,s), 5.62(lH,s), 6.14 
(1H, d, J = 2. 0), 7. 0-7. K2H. ■). 
7. 45(1H, d, J = 5. 0), 7. 85C1H, d, 
J=2. 0), 12. 1-12. 8(1H, brs) 


87 


N M R (11) 
D M S 0 - d e 


1. 20(3H, t, J = 6. 9), 3.25(3H,s), 
4. 63(2H, q, J = 6. 9), 4.98(2H,s), 
6. 20C1H, d, J = 3. 5), 8.29(lH.d, 
J = 3.5) 


89 


N M R (12) 
D M S 0 - d e 


1. 1K3H, t, J = 6. 9), 3. 56C3H, s), 
4. 63C2H, q, J = 6. 9), 5.32(2H,s), 
6. 28C1H, d, J = 3. 5), 8.23(lH,d, 
J=3. 5) 
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m m m. m m i 

5 C Randall, L. 0. and Sellitto, J. J. , Arch. Int. 

Pharmacodyn. , 111, 409 C 1 957) D K m V X Ml % b tz 0 ?# 

± ie iu m o so ^ i b# ^ K> 20^i^-XHSI^ 

m 1 / k g © fij T\ IS □ t£ # b T^o 

& << - X h Sit ck t) 1 m^fC^ £-f¥^>yh©£ 
15 ^KJ£ttffi««BB«*±lB<fclRl«lwUT«ll3ELTs Z ti 

&m ®m fern c&m) tmm^o. n-mmm.mw.rn 

It) ] x 1 0 0 

?# G. ft & H ( « © 0 ^ ^ ) £ T 12 !& 2 S K ^ "To 
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